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Bropan MexayHaposan Konthepeniun

Opraungaiyum Obegwnennbix Hauni ﬁé‘éﬁ"” 15/2/2301
O NPNMEHENNI ATOMAOR JHEPrAN ORIGINAL: RUSSIAN
B MRUALK KAt

Mo napsema! orsamennm A0 ofRUNARMNOrO CONeNNN Na Honpeponynn

“ "BIFIUR: TEXIOICTYH USTOTOBIEIA HA CTPYKTYRY

Ceprees T'.i.,TiTosa B.B.,Hironacsa 3.0.,
Kanrensues A.M., KonoCuesa MU,

l1azenus N3 ypeHa p&yoTawT B 8TOMHHY DPeaKTOpax npi NopuieH-
HHX TeMnepaTypax B YCHOBUAX CNOXKHOIO Hanps:teHHOTO COCTORHUA .
lloaTouy nsyyeuue CTPyXTYpH 11 CBOHCTB ypaHa B CBA3M C YCHOBMALI
aKCIUTyatalliit B peakTopax CTOWT B DAY UEHTPAABHHX NPOGREM aTol=
— uol& aueprerm
B 7umoM COCTORH4M MMM NOCAS MiscTHYSCHOY Redopuanuy B X-
007aCTi YypP2H KDYNHO3EDHHCT, CPABHHUTCABHO TEBEPN M NpPH 3TOH HI:€ET
HeBHCOKXYW npouHocTs ( mpeneax npounocTd nopsaxra 30-35 xr/un® )
MaNY® MIACTHUHOCTD (ywamHexue - 5%). Kpoue froro,o( ypeH oGxa-
M@eT APKO BWMDAMEHHOH aHMI0TPOMMelt (UIUYECKHX ¥ MEXBHUYECKHUX
-~ CBORCTH. HoReaAnAM n8 ypaHa OBOH cgsexmo HopHoHaHEHEHNE NOX BO3 -
—- RenCTRHEN OCAyyecH:d, B : :

B cBaAsu C aThM DpeilcHue npoliei ROBHiUGHIMA CPOKA CAY:OH i3~

enuit B DEAKTODAX CBASAHO C DEHEeHHEeM 387ayuil M3UEHEHUA CTDOCHMSA

i Ty CHCHCTD ypads B n,’jaﬁéu Harpameﬂ"' -

= 2=
P

s
YHCTHX METaNN0B fIBIANTCA: ’repauqecxaﬁ oﬁpaﬁom\a,zzefmp jaguA ©
NOCHeny M DEeKpHCTAIK3alUMOKHEN OTXNIOM, JETupoBaHue. Bce oTH

uMeTOZH OOHYHO NDUMEHANTCH U K YDUHY.
" 25 YEAR RE-REVIEW

M i3

roved For Release 2009/08/31 : CIA-RDP88-00904R000100130025-0

.:. e



Approved Fr Release 2009/08/31 : CIA-RDP88-00904R000100130025-0

-2-

Huxe uanaramTcs HeKoOTOpHE PO3YABTATH HUCCAGANBANMA N3UCHE=
HHA CTDYKTYPH ¥ MEXaHUWEOKUX CBONMCTB MUTOTO MANM IOPAYCKATAHOTO
ypana nyToM repmuyecxoit odpadorin (3axankm), a Takxe nyrem ne-
jopraLii st orkiura npu TeultepaTypax A - oSnacru.

L. QIMMLH_UMMQLQMELME JYTOTO
E_LCPAYGRATAHOTO YPAHA

| 3epua AUTOrO WM POPAYOKATANOTO ypaua paamepon I,5-2 mu
COCTOAT ua cydaepen paamepor 200-500 uukpow (puc 4a).Ornuyne B
KpucTaitorpafiuyecio:t opuenTupoBKe cydaepex ie npessuaer 5-I0C,

llexaunyeckue csolicrna ypana pasnauyHux 1aBOK, ONpeneJeHHHE
NPU KPATHOBPEXEHHLIX MCMHTAMMAX HA pacTMieHue B AuaNa3one Telme-
paryp 20-850°, wrmocTpupyer puc I. lenwTHBanich craunaprHe iu-
muiIpudeciue odpasus: Axdamerp padoveil yacTu 5 iy mmuna pago -
vell yacmit 25 mm. Unpoxult auanason uauenenus npenena npoyHocTy
I YATAHEHUA CBA3AH C IOJefaliMeM comepRaHMA KpiMeceli B MeTanne
HCCNeZOBAHHLIX NNABOK.

OF — Lo T

C nomuueien Tenneparyp B oK - ofmaciu o 20 no 670°
NPOUHOCTS NAaZaeT NDU ONHOBPEIEHHOM BO3PACTANUN NIACTHYHOCTH,
CresyeT OTMETHTD HEOZHOKDATHO HAGTNAABMEECH AHOLATEHOS HIUEHE -
nue xapaxrepucruu NPOYHOCTIt YPuHa B TEMNEPaTYPHOM WITEPBANS —
— ZG-IPF C. Snaveuun nperans NPOYHOCTH C HIMOHEHLEN TELNEDRTYDH @090 =
- or 20% 0 I0G° JBETNUNBANTCA, B T0 BPEMA KAK 3HAYGHUA nperera
TEXYUBCTH YHEHBLANTCH.

C nepexozou B ofmacTs TeuneparTyp P - pasu naGmnorgercs
Bo3pacTaiue mpexena NPOYHOCTH M YMGHBUEHME NNACTHWOCTH.
C nepexonou B Y - oGnects uueer mecro pasxoe nazexue npog-

HOCTH u BO3pacTanue nnacTHYHOCTH. i

lipn znuTenbHOM MPEGHBAHIUM B IEHTPOHHOM NOME HATENHMA M3
ypaHa HCILTHBANT Zefopuamin NOZX BO3AeiCTBUEM Hanpaxenxﬁ.noaﬁz-
. kepmuy GIErQAADA Hanwwumn 3 uuY TOMRSDATYPHOTO PDANNSNTE ¥ BoISI-
i «CTBHe 00pCE0BAMS TePUUYCSCHEX MHKOB B DOaYNETaTe AKTOR JeXeHud.
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L epnait ¢ arum onpeiereitill mitepee hpe seriBato ticetc 10nu-
a0 CORDATUIACLOCTH YPana NOASYUCCTIL B JOBICIEINC M 0% COguon s
HaTu Mt 3 YeR0BMIL MCnHTaNis,

[Intayveety Auoro i popnucnaranoro ypara Guy eete1o0naa
B TORNEpRTyPHON Ti:alasole 20-600° i DRV sonpiienng Jlpo-
TCALUTLABNOCTE HentLtl contnsretronata 70C-ICCT wanar npy nouu-
AENNG PennepeTypas: i 1o (OCC yucop Hpd uolHa™ing Lonnennrype,
(on iosinenitiny rennepaiyNat NOJI3yuccds Hee1e103a10Ch B aTineiene
oyirednoro rein. fpluciaaies cpangaptiue WL igectie ognes -
upts Jianerp padoyell wactn I047* “uns anuna padoueil vacrn 100 .

B ra6nate I npuBedenH peayibraTH ODACABHLK HUCHETaHMA HE NOA=
3YYeCrh, 8 Ha DPHC 2 MOKAZAHA 3GBICHMOCTH CKOPOCTH NOJIIYYECTH I'O-
pAYeKaT4HOrO ypaHa 0T nanpszeHuit npy rernepactypax 20-600°¢,Creo -
POCTH MON3YYECTH YPaHa pU3KO 303pacrae? ¢ NOBHUEKNC! TCLICDATYPU,
0Co0elHO Hp) Texheparypax, fpeBHLIaRIIK 400°,

n g'n )QI|\00||I-; f\" ,"vnTQ
[ ]

”\ rh,n' ry .pm "

S i 'U“ﬂ:(t'x (v!m-‘.,;c.ixa
LCMCE CE2ABCTH.

'9:\

B Hauix #CCNCTOBSHIUAY OCHOBHMI BILION TEDIIMECKOL 9GHafoRI::

ypaila neisiacs ONenglluf, yC105k0 Ho3ppzexen 3axaauoil. Cra ocyuecs=
SRAJACE RyTek HADDEeNa MLTHTI8 N0 TCHLCPET:P ﬁ- Ui

"3' = 743 C LOCACAyYIML OLCTDHM oxlaiiesxdiiel B z07e 'l ilmcie,

B aron cayuae tepyim Mdapasre’ oneaye? oyidewb yOAOBLEN B CBA3M
C Ter, yw0 NDIt waxcCii repitiyccioll ofdnadoTiic ypana obiryno:l yicTo-
Th 1IC IPOHCXOTNT LIKCHPOBANNA NPK HONUZTHOL TenNeNuTyDE il B =
cOKOTCHNEpATYPHbN , HY NpCiLiEXYTOUNLX £a3.

{tTioRo SaraTRa mpRBoINT K pes:mny MONCHCHIY CTIJRTYPH I
€BOHCTE ypala.
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Bakanka ¢ TewnepaTyp P-u Y - (a3 NPUBORUT K PUBKOMY Ma-
MOHEHMD OTPYKTYPH MOTAJNIA M 3HAYNTESBLHOMY NMOBHUEHMO MPOUHOCTHHX
XopaKTepHCTHK, ONpONGNEHHHX KAaK NPM KPATKOBPOMEHHHX (puc 3),Tax
M NpU TMTEABHEX MOMNTANUMAX B COOTBe TCTBYOUOM AuaNasone meMnepa-
Typ. Haudonsuee uameneuue NpemonoOB MPOUHOCTH # TexyyecTw hadno -
ZaeT0A nocne saKaiaxu u3 ¥ -  odnactu ( npumepuo Ha 60% npw
KouiiaTioll TemnepaType). XapakTepuCTMKH MIACTUYNOCTH NPM 3TOM W3-
MEHANTOR MAno.

Puc. 4 wnaocTpupyeT maMeHenme CTPYKTYPH ypaua IHpu 3akaike.
HaGannueTcn aHauyuTeNbHOE M3UEABYEHME 3enHa ypalla, npiyeMm cTelens
M3MeNBYEHHA 36pHA, TaKt Xe KaK 1 NPOYHOCTHHE XapaKTEPHCTMKM 3@ -
KOKGHHOPO ypaHa ,3@BUCMT OT XMMUYECKOIO COCTABA MET4JIA M COOTHO-
MeHHA npurecelt, B nepByn ouepens TAKUX,KAK Xene3o, Kpemuui,uu -
Kexs u amoununti (puc.5 u 6).

Buno ycraHosneHo, YTO CKOPOCTH OXIQ¥ACHUMA B npouecce 3aKani-
Kil OKA3HBEeT CYMEeCTBeliloe BAHAHNE Ha CDOHCTBE 38KANEHHOTO MeTal-
na. Puc.? uanocTpupyeT naueHCHHE CBOIICTB MITOTO ypala, 3aKanex -
HOPO M3 § =~ 0GNAacTH B BORE, TeUNEpaTypa KOTOPOHl UBLEHANACH
or 20° 70 I00°C.

ANanoryyNO HBMEHSDTCH WGYAHUYECKYE CBOUCTEA M NDH 33KalKe
P pasauyHue Oxnexfavuue cpead. Tax, ropAuvexaraHull ypaH .uHeBusl

npejex MPOYHOCTH 38 HP/HHZ, nocte aaxangu ¢ 950° (Br:repana 30My-

HYT) B BOZE NOKAJAN 3UaYOHHC lpEJENa NPOMKCCTH paBlOe G4 KI/uM™,

focne sgkedxy B_wacie - 45 Kr/mu® M nocie 3UKETKHK P TOKE BProHa
- 40 ur/uuz. |

CROICTB 3aKaleHloro
_ YpaHa npy HaTDese.

. XapaKTepHCTHK TPOYHOCTH ¢ TOBNUGHHOM TEHASDAYYDH HOCTENERHO CHH-
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XawTCA,0CTABAACE, OANAKO, IPM BCEX TeMmeparypay &£ = ofnacTy

donbUMMM, YOM T KO XapaKTOPUCTHKM NPU COOTBETCTBYOUNX TeMNepa~
TYPaX ANA He3axaneunoro ypaxa (puc 8).

Poaynsramu uonuranult 3axaneHHOro ypaHa Ha MON3yyecTs 103 BO-
MUY yCTAHODUTh, YTO 3altanKa u3 f-u Y- odnacrell nomuweer co -
NPOTMBAAGMOCTS Ypana MonayyecTu npu Teuneparypax uensuwux 400° u
JeunbmaeT e¢e npu 0oJee BHCOKUX TemneparTypax MO CPaBHeHM ¢ CO-
NPOTUBIACMOCTEN MON3YUECTH JNMTOrO WIM I'OPAYEKATAIOro MeTanta
(cM,7e01.2).

Ha puc.9 npuBeneunt NMepBuYHLHE KPUBLE NON3YYECTH, MOMYYeHHHE
npu 800%(a) u 500°(6) 117 ropAueKaTAHOro M 3aKameHHOTO Uz B- 1
¥ - odnacrelt ypana, a xa puc.I0 noxasaio uaNCHEHUE CKOPOCTH
norayyecTy B 3aBMCMMOCTH OT HANPAKEHUR NpU 500° xna ropayexara~
HOr0 ypaHa u ypaHa Tolf Xe ILIABKM, 38KAIEHHOTO M3 P - K [-
- ()88 o ‘
lipu TemnepaTypex, npesuuanuux 800°, npouecce nedoprauuu
ypana 3HayUTENbHYW PONB HAUUHAET UTPATH TEYEHUe NO rpaHuuan 3e-
peli, B cBAsu ¢ aTuM AedopyMauMA LETKOKPUCTANTUYECKOrO 3aKaNEHHO-
0 MeTaltNa ¢ Conbuolf MOBEePXHOCTHW I'PAHUL 5poTEeKaeT 3HAaYMTENBHO
Jerge, ucM megopMaunuf KPYNMHOKPUCTANINYECKODO JUTOIC Wl ropaye-
KaTaloro ypaua. IlpM IMBKMX TeuMmepaTypax, KOrAa, KaK WaBECTHO,
AeQopuaLua B OCHOBHOM OCYUECTBIAETCA MyTeM ZBoilHMKoBaHua (I),
yupounennull saxanicoll senxoxpucramtiteckull ypai oGinajnaeT aHauu -
TCIBHO GOnbiell CONPOTHBNAEMOCTEY TeOPMALUH.

MeHsmas COMpOTURIAGMOCTH Nomayyecuy Ipu 400° saxamennoro
ypaHa NO cpaBHEHWR C HE38KANGHIHM OTMEleHR& W B padore (2).

Buno ycranomnneHo, YO 3aKanKe NOBLHUAET HA 30-40° TemMnepa-
TYypHUil MHTepBal, B KOTOpOM HAaGAWZAaeTCA pe3K0e YCKOpeHue NON3y-
~ yecTu., TaK, IR ropAYexaTaloro ypaHa o0nNacTh Hayana YCKODPEHHOi
_ IION3YYEeCTi! HAXOZITCA B MHTEPBATE TEMNEpaTyp 300-3500, a anq
sakaneHroro = 350- 375°C (puc 18).

24 #9 - o

Ha puc.II npusezen rpafux N3MEHEIMA MEXQHWYECKMX CBOHCTB

- SAKANSHEOTO - YDAHS B-88BUCHMOCTH OT-TEMISDRTYDH OTHYCKE.
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Sakesteniut ypu cozpaliner BLUCOKHMC 3HAYOUMN HPCACIOB HPOY=

HOCTH ¥ PeKyYocTH llocKe OLnycka lpu teuneparypay, & = ogiracri

WD locie NuUrpeBa Hpu reMuepaTypax B = guan nadimonacics pea-
10e HafeHne snuvenni XapakrepucErc IpouHocTH,

W, NSMENEIME CIPYITYPH W MEXAHUYRCKUX CEOICTB
YPAIA METO/OM JIEGOPMALMY U FOCTEIVIONETC
PEHPUCTAMIASALOHKOTO OTHATA NP TEMITEPATY-
PAX X - OBNACTH.

I. UaMeilelie CLoyKIYRH ypaua B lpouecce Aedop-
Mally W PERDUCTALINBAUIN .

B pesyrpraTe HCCACAODANUA MUKPOCTPYRTYDH TCQOPiAiDORAILOTD
1 OTOX#GINOTO ApM Tenneparypax X - of1acTn Ypana GLUTI ONpCe=-
JICHH OCHOBHLE NMapaMeTpH DeKplicranausauii it NOCTPOEHH linkOiuxell-
HHE ZualDaMMH pEeKpUCTAMMM3aliul TIA MeTalla DA3NKYHOI® YICTOTH,
Ogna w3 Tawux zuarpanl npuBcieHa Ha puc.I2, Oxa xapakrepusyer
usMelielle BENUYIIHN DEKPUCTANNIN30BALEOI'0 3&DPHA B 3aBLCIHMOCTH OF
CTENEeHY aedopMalliiy ¥ TSLIEPATYPH OTHHIa.

Temnepawypa Hayala pexpucranlaisaliul ANa ypala COOTBCcTCIByCT
370-430° yTernepaTypa noxuoli pexkpucTanIndaULn - 450-625° ( B sanu-
CHMOCTH OT CTENelu ZedopMauuin). KpuTuyeckas CICHCHD AE[ODMELULN ]
ueusme 5%. MureicysHan COGMPATENBHAA DEHDHCTANANSALWA X raGinnae A
npu 625-650°, 9Tu JAalHEe B OCHOBHOM COIMACYNTCA C WMCRUMUMACH Jy-
TCpaTYPHHEMU ZannsiMu (3).

MyreM zefopmaliuy M OTHUTA KPYIIOKDPACTANIMYCCKAHA CLDYKTYDA
TUTOIO WK ropﬁqenarauoro ypaka Ho:iieT GHTH NpeBpaueHa 3 MENIKO -
KPUCTANNUYECKY C OZHOPOZAHHM N0 BENUMUIIE 3EPHONM pasiepou 20-320xur-
po (puc. I4),

Teuenue npoueccos DpEKPUCTANNM3AUMM, KK U3BECLNO, CWIBHO 3a-
BUCHT O COZepHeHUA B MeTalxe npunmeceil M JIeruDYOLUX 2NMEMEHTOR.
HMeRTCA yRASHHMA O CYUEGCTBEHHOM BIAAHWYM NpuMecel Ha pexpuerafim- i
_aaivo ypaug (3). OZHAKO CHOARX0 - HUGYZL NOZDOSHMe CRozeuus N

Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130025-0
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3TOMy BOMPOCY B JMIOPULYPE OWCYICIBYIOTL,

Ha puc. I3 npejcrasnena AunarpuMua PeKpuC WL ClitALe
ypana ¢ 0,1 mec /o monuGicua. Cpaduchue atol Auarpamuy o Anarpim=-
MOl pexpilcrasnnaaLy yucToro ypana CBUNCTCHBLCYBYCT O TOM, YTO
JKasulioe KoIMyecTDO MOXMGASHA B BuUAYUTCABUON CTeneud TOPNOINT
pexpucraiinaaumnn ypaua.

2. Mexuiuyecius crolleTna ypuiga.nonBepriyIore
ggqsonugglm | OTKNDY_1DY TeuliepaTypex
A -~ ofnucmy.

Tpafuikn puc.I5-a,G, WIMOCTDUPYNT UBMEUENHE MeXuHMuECIt:X
CBOICTB ypaHa, ONPENEJNCHHMX NPU KPATKOBDPEMEINHMX HCHMIQIUAX HE
PACIAKCHHe y B 3ADBUCHMOCTH OT CPEMeX: JefOpHalim Npu hpomaske.

llpuBeJcHHUE 7allHKE LOKABLBONT, YT0 C YBCIUNCHMEM CTENaHi
ZeopMalliy 3HAYMTENIBHO BO3PACTANT 2PAKTEPUCTUXI NPOYLEICTH,
Tak, npexen npoullOCT IOPAYEKATANOrO Ypala, CIVEABUEDD HCLOALLM
mewepuanou npu npouarrc, 6ut pasen 40,6 xr/MM", a nnokaoTalor0
npu 500° ¢ o6xamien 50/~ 70,8 er/un®, r.6. pO3pPOC 2 7=
Tlpit aToN XapaKkTepUCTHKA MAACTLHICTH HOUDM HE LUMC:INiCH.

PeKpucTaiuauLoOnull OTARD NPHBOAUT K MEKOTODOMY Ciixeniy
XepaxrepicTHK npoynocTd (puc ISC), 07:8K0, LOM BCEX DACCHOTPCHEMY
crene:ax nediopaliiin, NPOYHOCTS PENpLCTaMiA30BAIION0 KETA A CY-
UeCTBEHHO NpeBLiaeT NPOYHOCTh HCXONHOTO I'ODAUENSTAHOID MeTalla.

Ha puc. I6 npusenen xopaxrepuull ppadus "v'ﬁovava —~zedonua~
uun", momyveumuii B nponecce pacumrenus npn 2C° mmockoro ogpas -
lia, BUDE3AHHOTO B HANPABIGHMM MPOKATKM 113 PEKPHCTU.iNiI30BAKIIOr0
ypasoBoro nucre. ClayKooGpasHO® LIIKMMYECKOE NBMCHCHUE HATPY3KY
B Npoliecce MCMHTAHMA AMIAETCA NMPUSHAKOM TOK HO3UBAeUoro ‘nesi-
HOTO ZBOHHUKOBAHUA™ ¥ OWIO OTMEYGHO TIA HUHKE ¥ KATUNA FpE HOu-
naTHoit Teunepatype (4) u AAR neam npu Tesnepatipe 4,2° K (5).
NpuBenexude nalHHE HATLAIHO CBUAETENIBCTHYOT O TOM, YTO NDI ItOM-

arnoﬁ Teunaparyne zRofinuvornanuwe, paw vermanomteno Hawor (I},
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HIIACTCH OCHOBIMI LeXalaMOM AOJOPMUILK ypuna. B npouecee ient=

LA TaKknx ogpasuon crayioodpasioe nadelie narpyst conponox -
AQTTOCE HMOTPOOKUBANMOM M ADKIM HCKPOIMEN .

llnacriyecitan mefopuanun DERPLCTANNIAUUN 3AMCTHO BIHANT
Q. CONPOTUBNACMOCTE ypana noaayyectd. PoayanrarTy HONUTORUY yNpO=-
BOACHINX tpu 3000 4 POBNHYNLX Hanpskenuny ( radauue 3), noxaau=
BURTy YO HAHGONBEYN CKOPOCTH NON3yyecTH B yenonuax onura mMen
LesKoaepiite il peKpHe TaNIU3 0 BaIHH ypat.

Tax, nanpumop, npu naupmxenuu pasion 22 xr/uuz cIOpoCTH
TNoN3yyecTit poKpiCTaNIN3OBAKIONO ypala B 34 pasa Gonsue ciopoc=
TH NM0A3ydeCTH ypuHa, npokaraiioro npu 500° ¢ remu e cTencHaMu
Jejopuatun it npumepto » 5 pa3 Sonnme, yeu CKOPOCTDL NON3yyecTH
HexoAuoro ropayexazanoro ypaua,. lpu aTon eaenyerT orTMeTuTs GoNp-
iayn fedopMauin peipacTalnM3OBaNIOr0 ypalia B nepuo7 tieycranonyp-
' ZelicA nonayyeeru (cxm.puc.I?).

Conpozuprnemocts notayyect PeKPLICTANMI3OBIHION0 YPrHA 3a=
BHCUT TaKke 0@ cTCMeHH Jefoprauuit mpu mporartke. Tax, Hanpuiep,
npy 360° i nwnpamenun 22 wr/uM® 1A ypaua, negopuiuponaulinro  ia
ISk n 5C% u pexpucrantizonatioro npu 600° B Tewenye 2~x Yacos,
~ CKODOCTH NOAIYYECTH puBHM 4,2.10'4%/qac " I,#.Io'sﬁ /yac, a oc-
Taroynue aegoprenun I,55% u 3,05 coorsezcrnento. Pexpucrannu -
SOBaRNUE ypall pMcer Goree 3KYW TCLNEDATYPY NAYANA YCHODEH:ON
lion3yyccid. Paccxalrnizan 3&BACHMOCYE cyuuapHol zofopxauus odpas-
LoB 32 300 yacoB ACHHTUKMA Kpu lianpazennn 22 rr/uu® or Tewnepa~-
LyPHy NOXAO BUTCTL, UTO YCHODEENAR NON3yyec?:s DEeKDHCTANNYAORAN-
HOTO ypulla Magamzaeron ¢ 225- 275°, 5 70 Bpewn kak T1m ropAyexa-
Talioro ypaHa a?a o0naCcTk pacnonosena B PEMNEpaTYPHOM HHTEpBalNE
300-850°, a w1a aakamernoro ypolia mpy eue Gomee BHCOKMX TeMnepa-
TYpaX. 9TH TauHue mpeicTaBICHN rpapuveckn Ha puc Is,

. 3. Aunsornonin HEXIHHYECKHX CHBOUCTE
- - BSEPHCTQAANS0BAHHOTO VOTKA. -

JpeH, B cumy cneuuduny CTDOCHUA KPUCTANAUYECKCH peweTry
B /- Pasu. ofzzzaer APRC- BUPAMGHNOR SHASOTDONHEH JuIsuscEIX .

|
i

Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130025-0




o onged
. Brd ot :
§-0I'%*T BI*0 emmm:mao,wmm

. wdu m
-0I°0*I er'o -zm.mmmo%.mmm%
4-O0I'E*2 611 |

<4400 MIOH.O.N. m¢ao ﬁmwmawmwmmmawm |

0_- , M

N m.Ewm mw.o éééoﬁé

#-0I°s*2

S 4 g I

- ‘ D,
23 (om) (oem) %3

e 1 BRH
on m&mwmwmnmw nmam«mmwmm IBR/ ¢ A :wwmanmm (®) ‘
< 3K sraendod-oxo oo _voe/axn
—Ehamlap a¥ ¥emrdemmiy edanee ¥zoanKelron € uun ¢ ommom mmwwwmmﬁmmm

22oodoy)  -endoday ~Bduey tauHyOTO0)

Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130025-0

Q
W
I
o
o
®
~
o
!
Ayl
o
S
e}
x
<
o
&
S
QP
©
®
a
(o
@
<
O
~
©
S~
o
o
~
o
o
o
~
@
(2]
@
Qo
[0}
1d
—_
e}
w
5
@
>
o
—
S
o
<

somnre — (D,00e wErezmuON ediiedon: _
mwmmwwmsmm .memmmumm 8099n0dy & pestittich- (o) inifhid] mmmmwmwmmmwmm
b2 mm:m:ommaaumnmmano@mmszazmag esxmamm

"€ emmMEpEy




Q
Yo}
I
o
o
2]
~
o
o
~
o
s)
=)
1
<
o
o)
o
Q
®
s)
o
()]
@
<
O
~
)
~
D
o
~
o)
o
o
N
o)
(2]
.
@
©
14
—_
o
w
ke
o
>
o
—
oy
o
<

- 20'e 0oF  Se-uzd g OI'2'I  #5°0 72 x-g omion
" 640 09%  SS4-032 . _OI'0'%  %2'0 8I i 15992
- ‘ = I wdo ofizsd
u 240 % ssh=0z2  , _0I'¥*I 8I‘0 SI  +8RO]
“u- 490 005 094002 , 0I'0‘h 22'0 22 mmmmmwwmwm
= %0 9%  0X%-002 , 0I'6'2 6I' 53
- . . THABLEN
u sg8*0 Sth  GLh=002 , OI'8'I SI'O €I _Gdu'ueds
u 8s‘e 0SS 08500t ,» 0I'6‘I 95%0 ce .
. € , €00Bh X~z
e 253 0SS 0g6-0E  , OI'I'C  02'0 81  oHHahof.
wuﬁwwmwmmm K g 009
9E £ { ¢ ‘ . )
90 9e*0 0s¢  0se-®I  o0re'6  8I' 1 MU anwm
e P 9 s N g R
LR i
O9-ow§s

Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130025-0



Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130025-0

- T4 -

WexaHituecKUX 0BOHCTB, KOTOPAA 0COGGHHO 3AMETHO NMpPOABRAGTCA
nocne zedopuauun B A - 06NAOTH,BCACKCTBUE BOBNUUKHMOBOHUA TOKC=
TYPH.

Ha pue.I9 nokasano uauenenne npexesa npaynocTH mpu pacra-
KOHUK ANA JUCTOBOr'O YpAH& B 30QBUCHMOCTM OT HAMPABAGHUA BHPE3IH
o0pa3uon. O0pasul, BHpEaalibie B HANPAWIENHH NDPOKATKH, MMEAM HA
80% donbwmit nmpezem npoumoctTH, ueM odpaslm, BHpeaale B neplen-
QUKYAAPHOM Hanpasnexu. [locae pCKPUCTAXAAMIAUMONHOTO OTKUIG pas=
uyMe B 3HAYEHUAX NpenesoB npoynocru cocramano ISH, r.o. Taxan

- Tepuuyecran of0padoTHA He JMHKBUAUDYET 8HM3OTPOMMN HexatnyecKux
CBOHCYB TEKCTYPUPOBAHHOTO ypaHa

XapaKrepHo, YTO B Cayuae JAeopHAaLMM TEKCTYPUPOBAHIOIO ypa=
Ha 1ieT010M OCAXKUBAliMA, COOTHOMEHHe 3HaYelMil npexena NPOUHOCTH
B 3aBHCHMOCTH OT llanpamienns BHPE3KW 00pasuoB oGpariio ToMy,Ko -
TOPOe MMeeT MecTO NpY fedopLaLMM pacTAwcHueM. B caymae ocaniupa-
HUAl MPOYHOCTH 0GPa3LUOB, BHYCBAUHKX BIOMH HANDABIECHUA HPOKATRYU
lelBie, Yl NMPOYHOCTH OGDPa3UOB PHPEBAHHLYX B MEpPNeHAUKYISDHON
Hanpasiteiit,

9Ti peayThTarH 2OryT OMTH CBA3AHW C NpepcTaBXeMMAM Kana
0 cyuecrBOB4HMK B ypaHe Hanpasmenuuit sarpyruesnodt nefopraumu(I).

Hax OO OTMEUGHO Tiile, M3ZEAMA K3- IUTOIO Wi rOpAYEKaTa-
HOT'0O ypaHa, B CHIy cohmeum)uxy cIposiiuf u cBollcTB OA - (asw, 10/~
Bepxelt (OpHONIHEHeH h 10X BO3TeiCTBUEN OCNYUEHUA i UPY LMKIu-
YECKOH Teplimyeckoif ofpadorre. Ipy uamwuue TEKCTYPU 3TO0 PODLNYS-
HCHEHIle CTOHOBUTCA NUALPABISIILIL,

Pesyupwary neciaerosaiull Hokasadid, 4YTO USHCHAA CTSMNEHD KBa-
3:NBOTPONMK MBZEMHA 1 MEXAHKYCSKUE CLOWCTBA HYTCM NPUMCHEHNA
PE3MIYINX BHZOB 3axainu, refiopMalyyk ¥ OTKUIA [PH TeMIepaTyHux
ok ~ 00N8CTH,NMOXKIIO B WMDOKOM TXANATOHE PCIYIAP0BATh hODKOLIBLE~
Helne usmeauit us ypaua nod nefciscyer YrasullNg aiTopos.

2L 49-o0
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SAKIROYENNE

Saraika ypana ua oSnactelle }5- u X' - ay, npusogsn x
HIMCABMEHI 3enna, nopMwae? KBAINUIOTPONUN UBLeawil Lpy oo -
DPeMONHOM lonWuweHnH npcrera npounoer ( 20 c0%) . |

Sarasnika ypaHa B HECKOMBKO pud yBeMuuBaeT €ro cotpomn-
MIAGMOCTD NON3YYeCTH NpH rToMneparypax Menbmmx 400° ymennuaer
ee npi donee BucOKUX Teuwlieparypax oK - odnactit,

Jegopuauyn, gaxe nocnre NoCACAYOWErD PEKPUCTONNUBALMONND -
O OTXKIQ B ‘reMitepuTypHOM Tnanasnue OX - ognacry, NpUBOAUT K
BOSHUKHOLCHMW B YPONE TOKCTYPH, PE3KOMY UBMCABYEHyk acpia (npn
CTCHCHAX Aehopmutui 20=-40% ¥ suwe) u Movweuny HpoOuHOCTH 1
odnaceu reuneparyp ok - gasu.

YKa3aunan oGpagoTia 3HAYMTENBHO CHimaseT CONPOTUBNRCMOCTS
ypaia monsyyecTu nju Temneparypax, npesuuanyity 200°,

lpumenenue Topunyeckod vGnadorin (3aranku) u edopvaumn
C NOCACAYOUMN PEKPHCTANTMIAUHOHHUY OTKUPOM HO3DOAHAT B EMPORKX
fipezenax M3MCHATD CTPYKTYPY M MeXaiyeckiie cpodcrna ypasa,
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I. Cahn R.W., " J. stic Deformation of Alpha-Uranium Twinn
2112” Aota "“0' 1, 149’ (1953)0
2.Nichols n.w.. " Wx_ﬂ; Kuclear Engdneering,
2, (18) 355 (1957).
8. FooteFrank 0., "Physicsl Metallurgy of Uranium®.
Nownen e 866, lderepnonu HemayHepoxHoll konhepeHunn 1955 Pe MO
MHpHOMY MGMOJb3OBOHIMO OTOUIMON dHEPDUH.
4, Bopperr Y.C., MCopitTypo MerTannos", Weremnypruaxer 1948 r.
Se Blcwitt T?.H.,, Coltman R.R., and Redman J.K., "Low - Tempera-
ture Deformation of Copper Single Crystals®.
Journal of Applied Physics, 28, (6) 651 (1957).
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pamypa [
Puc I, BnuuAnMe TeunepaTypH Ha KeXaHEYeCKue
cBolcTBa ropsyexaTaHOre YpaHa.
Henuranua nposezeHn B aTMocdepe ap-
rola.Conepxanue OCHOBHHX NPRMeceft B
YDaH® HOCAEHOBSHHNX IUIABOKS
Je =5,107° ; g,107%%;
$i 22,1073 & 4,107%%;
G 0,014 0,I5%
I - npexen npowtocta [68)
2 - omHocuTensHoe yanuHeHue.[d']
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Owpuve  sesagwory [ %/ras),
Puc 2, WameneHue cxopocTH nonayyecTm ropa-
YCKATAHOT'O YPAHA B 3aBUCUMOCTN OF
TEUnepaTypH B HanpaReHuA,
Cozmepxanme OCHOBHWX Mpiuueceft B ypa-
ie: Je =4,8.IO"£%; Si=1,4.1079%
A 18I0 ¢ 5,017
: ‘ ]
| 1l = TeMNODATYLE MCNUTBNRR = <0
2 - o’a - 200°
3 - | - 300°
4- - 400°
5 - " - 500°
i ‘ | ‘ i
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UsMeHEHHO WEXaHUTECKUX CBOICTB ropsue-
KaTaHOI'0 YpaHa B 8aBHCHMOCTH OT T@M =
nepaTypH saKanku. [IPOXOIXUTENBHOXTH
BHAEDXKY Nepex 3axanxol =50 unm, ox-
naxneH¥e B Macne.

Comepxaiie OCHOBHNY, NpuMecelt s ypaae.
Je =7,10"

&4&m&
C =0,04%

I -npenen opounocts - 66 [Yer]
2 -ycnosHull npexen TeryyecTH - Giea [%]
3 -0THOCHTONBHO® yANAHEHHE = 8['5]
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Pidc - 4, u3Mewenme CTPYKTYpH ypaua rpm saxanxe.

&= MUKPOCTPYKTYp& JHTOI'0 ypaHa. Cynsapioe co-
nepxaHne RXe1esa, IKPeMHUA ¥ anOMUEES I,S.I% %
X

0= LUEDOCTPYHTY P& 38KAASULNIO U3 [ —asu ypa-
Ha, Cyumuepuoe COGPEAHUE ¥C103a,KpEMEMA H aTn-
unHma 5,107%% x 135,

B~ MUPOCTPYRTYPA 3BKATCHHOTO U3 r- Basy ypa-
Ha. Cymvapito¢ conepRaniic xeneaa, xpevug Y
amowus 1,075 x 133
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Puc 5. BruAHKe COZEPEAHMA X6JIe38,KPEMHRA
K QIDMUEMA B yPAHO N2 BOANUMHY MAX-
posepHs, | |
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| Pxo 6, Brumine coxepxaums X01031 , Xpen-
S WER N ANDMNNNR B yRays in ﬁmn(n),

ETR - Tpotxax npownocen({a) y npszen-
- (B)- Teuneparypa mnuramm zn"c,
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Menspomypa  sckosowsns cpagu [*T)
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- Puc 7. Baunuue TeunepaTypH 3aKanoqHolt
’ CpAAH HE MOXGHWYSCKES CBOHCTEA /[MTOI0 .
ypana, saxaressoro ¢ 850° 3 »oxy.
Bunepxra 90 MuBy?T) |
%—- npezex npowHocts - 68 [*]
2- yomosmuf npenen TexyzecTs = Gsw [*Van'
8- orsocurenshoe yatmienme — &6
4~ OTHOCHTENEHOE CYXeHES IIORSAR MO~
nepeunoro csvenns =y [%]
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Puc 8. lisueHeHHe Npefena MpouLOCTH THTOTO
¥ SAXSACHHOLO yPaHa B SaBHOMNOCTH OF
TENNepPaTyPH HCMLTAHKA (MCTANN oxuol
IaBKIt) o
I- ypau mauroft
2~ ypaH, 3aKaieHHuit 43 B ~JosH

' o O~ YpaH, 3akoneHuuil us T =583H

2849 . 60
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Puc 9. llepsuyune KpusHe nonayvecT® AR ro-
PAYOKATAHOIO K POPAYOKATAHONO SBXAROR-
HOro ypasa:
- &) Teunepatyps momuTanms 5000 ¢) TeuncpaTypa HORNTARAR 30C°,
~ I~ ypan ropmusmamaMMi & I8 wrfmf e

I=- ypak -*opmommum

2- ymaH, aaxanezmun ua dagk 2
= YPBH, 3oKuAuHuE ®3 8 -
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| Opoors rowpumny [ /vas],
Puc 10, Waxenenue cxopocTH nonsyyecru ans
FOPAYEKATIHOPO it POPSYEKATAHOID
3uKajMeHHOrO ypeHa,
Conepxanie npiueceltsde =4,8.I("'3%;
Si =1,4.10%5; ¢ =0,01%
I~ ypau ropavexatanlf
- 2= ypaH,sakenenull us B - dasn
3~ ypai, SAKANCHIEE 3 Haat
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Mewnepomyoa omnycha 8O,

Puc II, lianeietne ueX8HUYECKUX cBOHCTB YpaHa,
3aKANEHHOTO 3 [ ~JaaH B 38BUCHNOC-
TH OT TeuneparypH OTNYCKA.
(Harpes 2o 850°;sunepmxa SO MuHjOXTaR-
ZeHue B uacne; OTNYCK MpH YRE3aiHHX
TeMneparTypax B TeueHue 0 unﬂym.
YoneTaHUA NPOBEASHU NDH 20 ) i ]
I- npenen NpoyHOCTH = [ L) ‘7 1
2~ ycnoBuufl mpezen 'rexcyuccm - 6'u: [ (5
3- oTHOCMTETBHOG yamuuciwe -

- 25..

i
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Puc I4, Hsuenexnme cTpyxTypH ypama moc-
Ze nedopMaluy ¥ oTEMra npu TeMnepa-
TYPax o ofnacTi:

a) ucxommuit ropsyexaranuil y%x
X

) ypaH,npoxaramuuit npg  40C°

CO cTeneHsp xefopMauuy 60% u oTozvei-
Hult npu 600°% B Tevense 2-x vacos
| x2rn

I3
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Puc I5, lauenenue uexanuveckix cuofiors ype¥a » 3amicmioo-
Td OT CTONGHR Xe(OPMENME NMPHE NpoXarxe. (Tpax mpo-
RAaTa Npu 500°; odpasnu mupessmw us mpyexos » '
HANP&BASKAR HPORATEH), B

a) Uss arzura
) nocxe orxura mpx 600° reye-.
HKe 2-x yacon
I- npezex ipounoors - G¢ [ Wet]
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